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Water savings or water efficiency? Water-use attitudes and behaviour in rural and regional areas
Michelle L.M. Graymore* and Anne M. Wallis
School of Life and Environmental Sciences, Faculty of Science and Technology, Deakin University, PO Box 423,
Warrnambool, VIC 3280, Australia
Drought conditions in southwest Victoria, as in other regions of Australia and around the world, have caused the need to reduce
water consumption to ensure security of supply into the future. To develop effective water-saving behaviour change strategies,
an understanding of people’s attitudes to the behaviour, including barriers stopping them from adopting the behaviour, is
required. Thus, this paper explores the water-use behaviours and attitudes of rural and regional urban water users in southwest
Victoria. A conceptual model of the factors impacting on water use of these users, including drivers and barriers to water
saving, is developed. The factors that appear to impact on water-use behaviour not previously identified included the source of
water supply (groundwater versus surface water), previous experience with water shortages and trust in the water authority and
government. Also, a difference in the drivers for water saving was found, with farmers wanting to be ‘water efficient’ to keep
their business viable and productive, while hobby farmers and residential users were ‘saving water’ for more altruistic reasons.
These findings have implications for development of demandmanagement strategies in this, and other, rural and regional areas.
However, the conceptual model has to be tested to determine if it truly reflects factors influencing water-saving behaviour in
rural and regional areas.
Keywords: water-use behaviour; rural; regional; water-use attitude; water saving; water efficiency
Introduction
The sustainability of our cities, towns and farming commu-
nities around the world is connected to the availability of a
reliable and secure water source. Over the last 12 years,
western Victoria, Australia, has seen a large reduction in
streamflows, with average streamflows reduced to 16.4% of
the long-term average (Department of Sustainability and
Environment 2008, 2009). Reduced rainfall has caused a
drop in water storage levels, particularly in the northern part
of southwest Victoria, resulting in towns in this area being
on water restrictions for over 2 years. Although the median
predictions for climate change suggest a 30% reduction in
inflows by 2050 in the region (Jones and Durack 2005), if
the current rainfall patterns continue, the situation is likely
to be worse, with predictions of a 40–65% reduction in
inflows (Department of Sustainability and Environment
2009). Thus, the local water authority, Wannon Water, has
recognised that this reduction in inflows will continue to
lead to shortfalls in water supply across the region (Wannon
Water 2007c). As such, they, like many other water autho-
rities, have begun to implement demand management stra-
tegies to reduce water use to more sustainability levels to
ensure the sustainability of the region’s communities. Thus,
Wannon Water has a target of a 30% reduction in per capita
water use from 1997 consumption levels by 2015. For this
to be achieved, everyone in the community, including resi-
dents and farmers, has to reduce their water use by adopting
more sustainable water-use behaviours.
Across the world, many approaches have been used to
reduce water consumption with mixed success. These
approaches include water restrictions, information
campaigns, pricing structure and retrofitting. Water restric-
tions are typically used when water is in short supply.
Mandatory restrictions consistently show a 30% or more
reduction in use (Renwick and Green 2000; Klein et al.
2007); however, voluntary restrictions show more variable
results (Lee 1981; Klein et al. 2007). Restrictions have been
shown towork better when individuals perceive that there is a
need to conserve and that others are also conserving water
(Corral-Verdugo et al. 2002). However, the exact impact of
restrictions on water use is hard to determine as they are
usually delivered with information campaigns. Information
campaigns themselves have had results, with some producing
savings of up to 25% in the short term (De Young 1996;
Watson et al. 1999; Syme et al. 2000) and others having no
impact (Geller et al. 1983; Stern and Oskamp 1987; Howard
2000; Winter 2000). Their long-term impact is unknown,
with some studies finding that their impact only lasted as
long as the publicity (Syme et al. 2000). As with restrictions,
for information campaigns to be successful people need to
feel behaviour change is necessary, their behaviour change
will impact on the problem and it will not cost them much
(Stern 2000;Winter 2000). The use of water pricing and price
structure to reduce water use has had mixed results, with
some studies demonstrating a reduction in water use with
increased prices (e.g. Berk et al. 1980; Campbell et al. 2004),
while others have shown that if the pricing structure has a free
allowance of water it can lead to water wastage (Dandy et al.
1997). However, the general lack of understanding of the rate
structure (Klein et al. 2007) and the fact the bill is not a large
proportion of the household budget means small changes in
pricing often go unnoticed except by high users, such as
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agricultural users, and low-income households (Berk et al.
1980; Nieswiadomy and Molina 1989; Renwick and
Archibald 1998; Renwick and Green 2000). Retrofitting
has also shown mixed results, with offsetting behaviour
reducing the effectiveness of water saving devices used
(Campbell et al. 2004). The mixed success of these
approaches suggests that lasting behaviour change requires
an understanding of what causes people to change behaviour.
Early research into the factors influencing people’s beha-
viours focused on understanding the link between attitude and
observed behaviour in an attempt to predict behaviour. The
Theory of Planned Behaviour (Ajzen 1985) suggested that
behaviour can be predicted by behavioural intention, which
is determined by the person’s attitude to the behaviour, their
perceived control over the behaviour and the situation and the
subjective or social norms. However, intended behaviour is
not always the observed behaviour (Aitken et al. 1994), sug-
gesting there are other factors that influence behaviour, which
prevent people from carrying out their behavioural intent.
Numerous studies have found that the adoption of envir-
onmental behaviours is influenced and constrained by many
situational and personal factors (Jackson 2005; Klein et al.
2007). As such, a number of conceptual models have been
developed building on Ajzen’s to explain the uptake
of environmental behaviours (e.g. Hines et al. 1986;
Bamberg and Moser 2007). The model that informs the
development of behaviour change strategies more comple-
tely than others is that of Kollmuss and Agyeman (2002)
(Figure 1). Their model reduces the complexity of influ-
ences on behaviour by demonstrating the importance of
internal and external factors that can act as barriers to
behaviour change (Figure 1). Internal factors, such as lack
of knowledge, emotional blocking of new knowledge,
environmental values and attitudes, and new knowledge
contradicting values and attitudes, are identified as barriers
to adoption of environmental behaviour. While external
factors, including lack of external possibilities and incen-
tives and negative or insufficient feedback about behaviour
and the influence of social, cultural, economic factors, are
also identified as important factors in behaviour change.
Thus, this model can be used as a framework for developing
behaviour change strategies, since it is through an under-
standing of the barriers to behaviour change that more
effective behaviour change strategies can be developed.
Therefore, community-based social marketing (CBSM)
is an approach used to develop behaviour change strategies
based on behaviour theory (McKenzie-Mohr and Smith
1999). CBSM identifies the common barriers and benefits
of the behaviour of interest, and uses behaviour change tools
such as prompts, feedback, social norms, commitment and
incentives to minimise or remove the barriers and enhance
the benefits of adopting the behaviour. This approach has
proven successful with a range of behaviours, including the
adoption of water saving behaviours (e.g. Durham Region
1997; Kurz et al. 2005; Health Canada 2007), as it helps
people overcome their barriers to behaviour change.
To use CBSM to reduce water demand, an understand-
ing of the community’s water-use behaviour and attitudes is
required to determine the drivers and barriers of water-
saving behaviours. Most studies investigating water-saving
behaviour have occurred in metropolitan areas, targeting
urban residential water use. A number of factors that act as
barriers to behaviour change have been identified, including
price and pricing attitude (Syme et al. 1990–1991; Renwick
and Archibald 1998), garden importance (Syme et al.
1990–1991, 2004), perceptions of others behaviour
(Corral-Verdugo et al. 2002), income, household size and
other household characteristics and home ownership
(Renwick and Archibald 1998; Gregory and Di Leo 2003;
Syme et al. 2004). These factors can act as either barriers or
drivers of water-saving behaviours. However, none of these
studies have attributed all the variation in water use seen on
the factors they have identified (Jorgensen et al. 2009),
indicating that there are other variables acting on water
use yet to be described.
Furthermore, the current drought across regional areas
around the world means there is an urgent need to under-
stand how rural and regional communities use water and the
barriers they have to water saving to develop more sustain-
able water-use behaviour. At this stage, there is little knowl-
edge about how people in rural and regional areas use water,
their use of water-saving measures or their barriers to adop-
tion. Without this knowledge, water managers in rural and
regional areas do not have the information required to
develop effective water-demand strategies. Therefore, the
aim of this paper is to develop a conceptual model of the
factors that influence the water use of regional urban and
rural users, including the drivers and barriers to water sav-
ing. The aim is achieved by exploring water-use behaviours
and attitudes using in-depth interviews of water users in
southwest Victoria as a case study.
Case study area: Southwest Victoria
Southwest Victoria is in south eastern Australia (Figure 2). It
extends from the South Australian border in the west to
Camperdown in the east, and from the southern coastline to
the Central Highlands in the north. The local water authority,
Figure 1. Conceptual model of the factors impacting on the
uptake of environment behaviours (adapted from Kollmuss and
Agyeman 2002).
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Wannon Water, whose boundaries were used for this study,
covers an area of 24,000 km2 servicing a population of
around 79,000, mostly located in the urban centres of
Portland, Warrnambool and Hamilton (Wannon Water
2007a). The majority of the region’s economic prosperity
comes from the agriculture sector, including dairy, sheep,
beef and cropping. Thus, the major land uses in the region
include agriculture, industry and urbanisation. In line with
this, Wannon Water supplies water to farms, industry, com-
mercial and residential users though 34 customer supply
zones spilt into rural and urban supply zones. These supply
zones rely on groundwater sources and surface water flows.
This study focuses on farm and residential water use in the
rural and urban supply zones, which makes up 57% of the
total water use in the region (Wannon Water 2007c).
In rural supply zones, customers pay for an annual
allocation of water. If they exceed this allocation, they are
charged excess fees. The characteristics of customers in this
zone are largely unknown, with little knowledge about the
characteristics of the properties or how they use the water
supplied to them. However, rural customers can only use
water supplied by Wannon Water (called town water from
here) for domestic purposes, stock watering and dairy wash
down, and not for irrigation. In the urban supply zones,
residential customers use town water for domestic, garden
and other outdoor purposes under Permanent Water Saving
Measures (i.e. use of a trigger nozzle on hoses and garden
watering times). Urban customers are billed quarterly and
charged for the water they use, along with service charges
for supply and waste treatment. Water restrictions currently
apply to a number of urban supply zones in northern parts of
the region: Glenthompson (Stage 2), Cavendish, Hamilton,
Dunkeld, Tarrington (all Stage 3) and Balmoral (Stage 4).1
Water consumption profile
Rural supply zones
Almost 5% of Wannon Water’s customers are rural custo-
mers, who consume nearly 15% of the region’s total
demand (Wannon Water 2007c). The water consumption
profile across the rural water supply areas shows consider-
able variation, ranging from 219 to 2900 kL/property in
2007–2008 (Wannon Water 2006, 2007b, 2008). There
was no trend in water use over the last 3 years, with some
areas increasing and others declining. No relationship could
be identified between rainfall and water use, with some
areas of high rainfall having high water use and others
having low use.
There is no information about the characteristics of rural
customers or how they are using town supply. However, it is
thought that the differences in water use by rural customers
are due, in part, to some users supplementing town water
with other water sources. Further investigation is required to
determine if this is the case, or if other factors are at play.
Water restrictions appear to have impacted on rural use, with
areas under restrictions since 2006 having lower than aver-
age water use in 2007–2008. The profile suggests that rural
water supply areas can be grouped into areas that are higher
than average water users (i.e. rural high use), and areas that
are lower than average water users (i.e. rural low use), based
on the average use of the area compared to the rural supply
zones’ average use.
Urban supply zones
Residential customers use 42% of the total water demand in
the region (Wannon Water 2007c). For this study, we
focused on towns with over 1000 people, the definition of
an ‘urban centre’ in Australia (ABS 2007). For the majority
of towns, average water use declined over the last 3 years,
with an average consumption of 209 kL/household in
2005–2006, 161 kL/household in 2006–2007 and 169 kL/
household in 2007–2008 (Wannon Water 2006, 2007b,
2008). The decline in water use coincides with the intro-
duction of water restrictions in the region. However, only
two urban centres, Hamilton and Coleraine, actually had
restrictions on resdiential water use.
There was no relationship between household water use
and rainfall. However, there appears to be some correlation
with the water source used to supply the town. The three
highest use towns were all supplied by groundwater, while
the lowest use towns were supplied by surface water. Thus,
the role of water source in behaviour will be explored in the
interviews. As with the rural supply zones, the towns in
the region can be grouped into higher than average use areas
(i.e. urban high use) or lower than average use areas
(i.e. urban low use). These groupings will be used to inves-
tigate what is causing the differences in use between the
higher than average and the lower than average use areas
using in-depth interviews.
Methods
In-depth interviews
To explore the factors contributing to the differences in
water use seen across the region, the four water use groups
Figure 2. Location of southwest Victoria with Wannon Water
authority boundaries (Wannon Water 2007a).
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identified in the water consumption profiles were used: rural
high use, rural low use, urban high use and urban low use.
These groups were chosen because, other than average
water use, little was known about the characteristics of
Wannon Water customers that could be used as groupings.
An in-depth interview guide was developed with questions
about water-use attitudes, water-use behaviours, barriers
and benefits to water saving, as well as demographic and
property characteristics.
Sampling
Invitations to participate in an interview were sent toWannon
Water customers in November 2007. Thirty customers were
randomly selected from each of the four water use groups: (1)
high average use rural areas who use more than 910 kL/
property (average use); (2) low average use rural areas
using less than average; (3) high average use towns using
more than 180 kL/household (average use); and (4) low
average use towns using less than average. Prompt cards
were sent to these 120 customers 3 weeks later, again inviting
them to participate. From these, four people volunteered to be
interviewed. To boost participation, a further 120 invitations
were sent out inmid-December, with prompt cards sent out in
the first week of January 2008. This gained another five
participants. Project time constraints prevented further efforts
to gain more participants. Even though the participation rate
was low, the nine participants provided enough information
to begin to explore the factors influencing water-use beha-
viour in the region. However, the low participation ratemeant
that no statistical analysis could be performed on the inter-
view data.
During the interview process, three groups of users were
found in the rural group: farmers, hobby farmers (smaller
properties whose main income was not from farming) and
rural residential (residential house located in rural setting
whose water use was more characteristic of urban residen-
tial customers). The participants who were rural residential
were interviewed using the urban interview template and
were compared to other residential users. The participants at
the interviews were two farmers who were high users, three
hobby farmers (one high user and two low users) and four
residential users (one a high user and three low users). Thus,
the participants were re-grouped into farmers, hobby farm-
ers and residential customers. This allowed exploration of
differences between the groups of users and identification of
factors influencing water use including drivers and barriers
to water saving.
Data analysis
A grounded theory analysis approach (Glaser and Strauss
1967) was used to determine the factors impacting on water
use in the region, including common barriers to adoption of
water-saving behaviours. The data were organised into a
case-by-case matrix using a person/question approach
(Miles and Huberman 1994). This provided a structured
method for detecting common responses and themes.
First, patterns of water use were examined by looking at
the use of other sources, multiple water-saving behaviours
(defined as greater than three), installation of water-saving
devices and garden watering. The common themes were
then used to produce a conceptual model of the factors
influencing water use in rural and regional areas. The
model was tested and refined by asking questions of the
data to test the proposed links (Minichiello et al. 2008). As
such, the model provides grounded theory about the factors
causing differences in water use, including those that are
barriers and drivers of water saving. However, due to the
low participation rates, particularly for high use residential,
the results from these interviews must be used with caution.
Thus, the model will be tested in the next phase of this study.
Results
Although participation rates were low, a number of common-
alities and differences could be identified in the analysis of
the responses. Using these factors, grounded theory was
developed on the factors influencing water-use behaviour in
rural and regional urban areas, in the form of a conceptual
model. To begin, the patterns in water use between the three
groups of customers were examined (Table 1).
Patterns in water use
From the interviews, there appear to be two main factors
causing differences in water use: the type and size of prop-
erty and the use of water-saving behaviours. For rural areas,
the type and size of property appears to have an influence
over total water use. Through the interviews, we identified
three types of user connected to the rural supply: residential
users, hobby farmers with small properties and low numbers
of stock, and farmers with large properties and large num-
bers of stock. The farmers and larger hobby farmer (.30
acres) interviewed are the highest water users due to their
larger water requirements because they had more stock
compared to the smaller hobby farms and residential proper-
ties. Also, the type of farm is important, as rural users can
use town water for dairy wash down, stock watering,
domestic uses and garden watering. Thus, a dairy farmer
is likely to be the highest user in rural areas, followed by
other types of farmers, hobby farmers and residential users
due to their higher water needs. Thus, the type and size of
property and the number of stock are important factors in
the water use of a rural property. This raises the question, are
more of the large farms located in the high-use areas causing
these areas to have higher than average use?
For residential users, the results suggest the main dif-
ference in water use is caused by differences in use of water-
saving measures, including using other water sources,
installing water-saving devices and using multiple water-
saving behaviours. The low residential users interviewed all
identified themselves as ‘water savers’, and this was
reflected in their water-use behaviour, as they are ‘actively’
trying to reduce their water use. The majority of low users
interviewed have a rainwater tank that they use for inside
International Journal of Sustainable Development & World Ecology 87
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and outside purposes, they use multiple water-saving beha-
viours and have installed water-saving devices. While the
high user did not identify as a water saver, saying they were
‘not wasting it, but not saving it either’.
The high user only uses rainwater for drinking, only
uses two water-saving behaviours (short showers and using
buckets to wash the car), and has not installed any water-
saving devices. Garden watering regimes also differed, with
the low users only watering their garden or pot plants with
rainwater or greywater up to twice a week as needed, while
the high user used town water up to twice a week.
All the hobby farmers interviewed self-identified as
‘water savers’, while the farmers identified as ‘efficient
water users’. All had installed water-saving devices, are
using multiple water-saving behaviours, reduce garden
watering by using other sources or did not water their garden.
Also, all the farmers and hobby farmers interviewed are using
other sources, including rainwater, dam, bore (groundwater),
greywater and recycled wastewater for some of their needs.
This result suggests that the use of other sources may be an
important influence on the total water use of rural users.
However, this was not evident here since all rural users
were using other sources.
The type of property appears to influence the types of
water-saving behaviours people adopt. While all farmers,
hobby farmers and low residential users interviewed were
trying to reduce their water use, the types of behaviours
adopted differed, although everyone had reduced garden
watering. Residential and hobby farmers are mainly trying to
reduce household water use, while the farmers interviewed are
focused on farm water use to make water savings. Household
savings were seen as secondary, as they felt bigger savings can
be made on the farm where a leak could waste in 1 day as
much water as is used in the house in a week.
Factors impacting on water use: a conceptual model
From the case-by-case matrix of responses, a number of
factors appeared to be influencing the participants’ water-use
behaviours. The range of factors not identified in the previous
section included perception of water abundance, past experi-
ences with water shortages, trust in the water authority, per-
ceptions about governments’ past water management, garden
importance, pricing structure and availability of other sources.
The factors identified, some ofwhich form barriers, were used
to build the conceptual model of water-use behaviour in rural
and regional urban areas (Figure 3). The model illustrates the
grounded theory developed from analysis of the interviews, in
particular the factors that make up the context for the water
user, the drivers or ‘need to save’, and barriers to water saving,
which all appeared to influence water-use behaviour.
The model shows that a person’s water use context
influences their perception of the ‘need to save water’. If
the context, i.e. situational factors, personal factors, percep-
tion of abundance, source of supply, availability of other
sources and trust in water authority, cause the person to feel
there is a need to save water, this will drive them to look at
using water-saving measures. Whether the need to save
water translates into water-saving behaviours and reduced
water use is dependent on the barriers the individual faces in
implementing water-saving measures.
There appears to be two stages in the behaviour change
process where barriers may act to prevent water saving: (1) in
the water-use context, influencing people’s belief that there
Table 1. Patterns of water use for each water-use group.
Water-use
group
Water-use
area Use other water sources
Use . three
water saving
behaviours
Installed
water-saving
device Garden watering
Self identify
as a water
saver
Hobby
farm
High use Yes: rainwater for drinking Yes (house and
garden)
Yes No Yes
Low use Yes: dams for stock, rainwater for
garden and house, greywater for
garden
Yes (house and
garden)
Yes Garden and vegetables
with greywater, dam
and tank water
Yes
Low use Yes: onsite wastewater treatment
effluent and dam for garden,
rainwater for drinking
Yes (house and
garden)
Yes Garden only with
biocycle effluent
Yes
Farm High use Yes: bore and dam for stock, rainwater
for house except toilet and
greywater for garden
Yes (mostly
farm)
Yes Garden only with
greywater
Yes (water
efficient)
High use Yes: rainwater for stock, bore shandy
with town water for dairy wash
down and stock
Yes (mostly
farm)
Yes No Yes (water
efficient)
Residential High use Yes: rainwater for drinking No No Garden only with town
water
No
Low use Yes: rainwater for all but toilet and
outside taps
Yes (house and
garden)
Yes Pot plants only with tank
water
Yes
Low use Yes: rainwater for garden, drinking
and cooking
Yes (house) Yes Garden only with tank
water
Yes
Low use Yes: laundry greywater for garden Yes (house and
garden)
Yes Spot water plants with
greywater
Yes
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is a need to save water; and (2) at the behavioural change
stage, where the barriers act as a filter preventing the adoption
of water-saving measures. Some of the context factors iden-
tified as barriers to people believing there is a need to save
water include perceptions of abundance, trust in the water
authority and attitude to governments’ past performance on
water management, some personal factors (e.g. garden
importance) and some situational factors (e.g. allocation
limits). The high residential user is an example of someone
whose water-use behaviour is impacted by barriers prevent-
ing him from believing there is a need to save water. This
person’s perception of water abundance prevented him from
feelingwater needed to be saved because he felt groundwater,
the source of his town’s water supply, is abundant, as illu-
strated by his statements, ‘water is abundant in my local area,
no need to save it’ and ‘groundwater is wasted if left to go out
to sea’. Thus, they were not making any effort to save water.
This was in contrast to the low residential users interviewed,
who lived in areas supplied by surface water, who felt water
is a precious resource that should be used carefully. However,
a number of the rural participants also talked about how they
or others in their community felt there was no need to save
groundwater, suggesting that the perception of water abun-
dance may be linked to source of water supply. For example,
‘farmers who have access to good quality bore water don’t
have water saving issues’ and ‘groundwater [there is a]
perception it is limitless’ and ‘he [neighbour] has good qual-
ity bore, [he] uses as much as he wants’. Comments such as
these suggest that at least among some people in the region
there is a perception that groundwater is unlimited and does
not have to be saved. This attitude forms a barrier to feeling
there is a need to save water.
Past experience of water shortages was identified by all
participants as having influenced their water-use beha-
viours. This factor includes having lived where rainwater
was the only supply or through previous droughts or water
restrictions. Also, it appears that past experience with
others, such as parents, teaching them to be conscious
about water use influences current water-use behaviour.
Thus, past experience appears to be an important factor in
the water-use behaviour model.
Most people interviewed (except the high residential
user) identified water as a finite and precious resource that
needed to be used carefully. Thus, they were using water-
saving behaviours, although many felt there were still some
barriers preventing them from taking up more water-saving
measures. These barriers, identified in Figure 3, can act on a
person’s intent to save, preventing them from adopting
water-saving measures. From the interviews, lack of knowl-
edge, time, motivation, cost, council regulations and trust in
water authority and government are barriers to water saving
for these users. Thus, these barriers, and others not identi-
fied here, act as a filter that influences the water-saving
measures used, including water-saving behaviours, water-
saving technologies or use of other sources. The mix of
these water saving measures used determines the total
town water use of the property.
The impact of trust in the water authority as a barrier to
water saving was demonstrated by both the high residen-
tial user and some of the rural participants. The residential
user felt the, ‘water authority is trying to convince me there
isn’t enough [water], but I don’t believe them’, and so he
felt there was no need to save water. While many rural
participants, particularly the farmers, are worried their
Figure 3. Conceptual model of the factors impacting on total town water use in rural and regional urban areas (gov, government; mgt,
management).
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water allocation will be reduced by the water authority if
they do not use it all. So they are careful not to reduce their
use below their allocation limit. Furthermore, they are
worried that if the current drought continues, the water
authority will cut them off town water to reduce overall
demand.
There is also an attitude amongst most participants that
the government/water authority needs to do a better job of
managing the resource. Residential people identified the
need for more water infrastructure to ensure future supplies
for the growing population. While farmers discussed the
lack of maintenance of current infrastructure to fix leaks and
prevent losses before pipes reach their farm, suggesting this
may also be a factor influencing use.
Garden importance appeared to play a role in water-use
behaviour with several participants. The importance of their
garden for the kids to play in, to grow vegetables and to
enjoy appears to influence garden watering behaviour. Thus
indicating that garden importance is a barrier to water sav-
ing for some people.
The interviews identified three barriers to the use of
other sources: quality of source, cost of installation and
physical barriers. All participants discussed how they
would use other sources if they were available to them and
were of good enough quality not to pose a health risk for
stock, themselves or their garden. For instance, the impact
of having lead in roof paint on the quality of rainwater
collected, saline groundwater effect on stock health and
the potential of chemicals in greywater to effect the plant
health.
The interviewees’ reasons for water saving suggest that
these farmers were driven by wanting to be ‘water efficient’.
The reasons these farmers want to be water efficient is to
ensure the productivity and long-term viability of their
business and to stay within their allocation limits to save
money by not paying excess fees. Thus, farmers talked
about, ‘a balancing act between stock needs and dairy use
and allocation limits’ and ‘I use as much as necessary
because of stock [you’ve] got to keep stock healthy’.
The low residential users and hobby farmers were dri-
ven to ‘save water’ mainly for altruistic reasons, to ensure
there is enough for the future for others, such as farmers, but
also for themselves in terms of rainwater tanks. They also
talked about saving water out of concern for the environ-
ment, particularly in the face of climate change. Thus, water
saving appears to be about water efficiency for farmers and
water saving for hobby farmers and residents.
Although the majority of people had an opinion about
the pricing structure, the farmers and high use hobby farmer
appear to be the only ones whose water use is influenced by
it, as they were trying to stay within the allocation limits, as
discussed above. There is also a feeling that the price is too
high compared to what irrigators are paying. However, a
number of urban low users felt the price of water was too
low. In fact, they felt the water cost should be increased,
with a decrease in service fees, to encourage others to adopt
water saving.
Discussion
From the interviews conducted in southwest Victoria, a
conceptual model based on grounded theory about the dri-
vers and barriers to water saving in rural and regional areas
was developed. The model identifies a number of factors
that impact on the water-use decisions of the people inter-
viewed. The model developed is similar to Kollmuss and
Agyeman’s (2002) in that it identifies internal and external
factors (or context) that impact on a person’s intent to save
water, as well as the barriers that prevent behaviour change.
However, unlike Kollmuss and Agyeman, our model sug-
gests that it is the perception of the need to save water that
the context factors influence to produce intent to save water.
We also identified a number of factors not previously iden-
tified in models of environmental behaviour. These factors
include the source of water supply (i.e. groundwater or
surface water), past experience with water shortages or
drought, trust in water authority and the perceptions of
how government has managed water. Each of these factors
appears to influence people’s perception of water abun-
dance and thus, the need to save water, as well as acting as
potential barriers to the adoption of water-saving measures.
The perception that groundwater is abundant and does
not need to be saved, contrasted distinctly from how the
majority of people interviewed, whose supply came from
surface water, felt about water abundance. This contrast in
perceptions of water abundance dependent on water supply
source has not been identified previously. However, it
may explain some of the variation seen in the urban water
consumption profile, where towns supplied by groundwater
were higher than average users. In Kollmuss and
Agyeman’s model, they describe ‘existing values prevent-
ing new learning’ and ‘existing knowledge contradicting
environmental values’ as two possible internal barriers to
behaviour change. It may be that these barriers are influen-
cing groundwater perceptions, as the message from the
water authority previously was that water was abundant in
Portland, the town where the high residential user lived.
Since 2006, when permanent water saving measures were
introduced, the message from the water authority is that
everyone needs to save water. But this does not fit with
this person’s understanding of water availability in the area,
thus they reject this new information as being false and do
not feel that there is a need to save water.
Past experience with water shortages and drought, as
well as learning from parents to be water conservative,
appears to influence water-use behaviours of the partici-
pants. The majority of interviewees had experience with
water shortages, from which they felt they had developed
many of their water-saving behaviours. Past experience has
not been identified in other studies. However, Corral-
Verdugo et al. (2002) identified ‘conserving is my custom’
as a factor in water conservation motives in their study of
residential water use. This factor may be linked to past
experience or learning from parents, suggesting that the
influence of past experience on water-saving behaviour is
also present in other communities.
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Many people in regional and rural areas have lived on
farms in the past, often when they were growing up.
Therefore, their past experience may represent a difference
in adoption of water-saving behaviours between metropoli-
tan and rural and regional areas, as people in metropolitan
areas have often had less exposure to water shortages. A
comparison of average water use in towns in southwest
Victoria compared to capital cities in Australia shows that,
despite the capital cities being under water restrictions,
average water use in southwest Victoria was lower.
Average water use in 2006–2007 ranged from 152 kL/prop-
erty in Brisbane to 281 kL/property in Perth, with an aver-
age of 212 kL/property for Australia’s capital cities (except
Darwin), while it ranged from 138 kL/property in Coleraine
to 193 kL/property in Casterton, with an average of 161 kL/
property in southwest Victoria (Wannon Water 2007b;
Sydney Water n.d.). This suggests that there may be a link
between the past experience of rural and regional users
due to the development of water-saving habits during per-
iods of water shortage that are still used even when the water
shortage ends. However, what factors are causing this dif-
ference in water use between rural and regional areas and
metropolitan areas needs further investigation.
Trust in the water authority plays a role in determining
the water-use behaviour of the people interviewed. In fact,
trust has been identified as a key institutional issue in under-
standing natural resource dilemmas in the water and natural
resources literature (Cortner et al. 1998; Syme and
Jorgensen 1999; Pretty 2003). For instance, Lee (1981)
and Lee and Warren (1981) suggest that compliance with
water restrictions might be higher when customers trust the
water authority’s assessment of the need to conserve water
and when they fear the consequences of declining water
supplies. It has been found that when a person does not trust
a specific institution and is sceptical about its intentions, the
person is likely to reject everything that comes from the
institution (Poortinga and Pidgeon 2003). This appears to be
true of both the high residential user and farmers who did
not trust the water authority, which translated into no or
reduced effort to save water. Furthermore, a perception that
the government has poorly managed water in the past also
seems to impact on people’s water-use behaviour, similar to
trust in the water authority. People who felt this way also felt
the responsibility to ensure future supplies was the govern-
ment’s, and this appeared to influence their perception of
need to save water. Thus, these feelings of distrust towards
the water authority and government may be a major barrier
to reducing water demand in the region. But the level of
distrust in the water authority and the government and the
impact on water use requires further investigation to deter-
mine the level to which this forms a barrier to water saving
in the region.
However, it has to be noted that these findings, includ-
ing the conceptual model, are only preliminary, with this
being the first stage of a larger research project investigating
strategies for water-use behaviour change in rural and regio-
nal communities. Therefore, they should be used with cau-
tion. The next phase of the project is to test the conceptual
model developed here to determine if it reflects the factors
that are impacting on water-use behaviours in the wider
community of southwest Victoria.
Conclusion
In order to develop effective behaviour change programmes
for rural and regional areas, this paper has explored the
water-use behaviours and attitudes of water users in south-
west Victoria. In doing so, a conceptual model of the factors
that appear to impact on water-use behaviour of rural and
regional urban water users was developed. Some factors
that appear important in this study have not previously
been identified in other studies. These factors include the
influence of source of water supply (groundwater versus
surface water) on perceptions of water abundance, past
experiences with water shortages and trust in the water
authority and government institutions. Some of the possible
differences between high and low use water users were also
uncovered. For residential users, there appears to be a dif-
ference in attitude to water saving caused by perceptions of
water abundance and distrust in the water authority. For
rural users, the difference appears to be due to the charac-
teristics of the property, including type of farm production,
size of property and stock number determining the water
needs of the property. The drivers for water-saving beha-
viours appeared to differ between user types, with farmers
wanting to be water efficient to keep their business viable
and productive, while hobby farmers and residential users
were saving water for more altruistic reasons. A number of
barriers to the adoption of water-saving behaviours were
identified, in the water-use context preventing people
believing there is a need to save water and on the intent to
save water stopping the adoption of water-saving measures.
The barriers identified were cost, trust in the water authority,
perceptions of water abundance, lack of understanding
about greywater, knowledge on other ways to save water
and garden importance. However, the conceptual model
needs to be tested to determine if it truly reflects the factors
impacting on water saving behaviour in rural and regional
water users.
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Note
1. Water restrictions: Stage 4 is the tightest restrictions, includes
no garden watering or outside water use; Stage 3 only gardens
not lawns can be watered on specific days and times twice per
week, no pool filling and limited car washing; Stage 2 watering
restricted to every second day (see www.wannonwater.com.au
for further information).
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